Household composition influences peopleÕs diet, so typical transitions in young womenÕs lives, including cohabitation, marriage, and motherhood, might be expected to influence their subsequent dietary behavior. The objective was to examine associations between transitions in living arrangements and changes in energy intake and dietary patterns for defined from changes in their living arrangements. Factor analysis was used to identify dietary patterns. Associations between transitions in living arrangements and changes in energy intake and dietary pattern scores were analyzed using multiple linear regression. Women living with children had greater energy intake than other women initially and those who started a family had the greatest increases over time. Five similar dietary patterns were derived from both surveys.
Introduction
Across the life course, many events and transitions take place that influence health and health behavior. Women in their 20s and 30s typically experience many important life transitions that reflect changes in social roles or responsibilities, such as leaving the family home, beginning full-time work, starting to live with a partner, getting married, and having children (1) . Due to changes in expectations, responsibilities, social networks, and opportunities for health care, these transitions may lead to changes in health attitudes and practices, including food choices (2) . Moreover, women perceive transitions in family roles related to marital status and motherhood as being linked to changes in their dietary behaviors (3) .
A life course perspective on food choices, studying how nutritional practices develop in changing temporal, social, and historical contexts, is well established (1, 4) . Although some studies have examined the effects of cohabitation/marriage (5-9), parenthood (2, 10) , and living arrangements (11-13) on diet and food habits, to our knowledge, none have investigated the effects of changes in living arrangements on changes in dietary patterns.
Over the last decade, a growing body of evidence has supported the role of overall dietary patterns in influencing chronic disease risk and mortality rates (14) (15) (16) . The use of dietary patterns recognizes that foods are consumed in many combinations and that nutrient intakes are often highly correlated with certain nutrients having interactive and synergistic effects (15) . Several studies, using data reduction techniques such as factor analysis, have identified dietary patterns at several time points and assessed the reproducibility or stability over time (17) (18) (19) (20) (21) . Those that have focused on young women found reasonably stable patterns around pregnancy (20) and in nonpregnant women aged 20-34 y (17) . However, the periods studied were short and living arrangements were not considered in the analyses.
Research on the effects of marital status, parenthood, and living arrangements has concentrated on the relationship with body weight and BMI. The transition to cohabitation or marriage (22, 23) as well as to parenthood (24) has been associated with weight gain, and the combined effect of living with a partner and having a baby on weight gain has been recently documented (25) . To understand these changes in weight, it is important to understand changes in diet that may occur with these life transitions.
The Australian Longitudinal Study on WomenÕs Health (ALSWH) 6 is a population-based study that has extensive socio-demographic and lifestyle data as well as dietary assessments at 2 surveys. Using data from ALSWHÕs young cohort of women born in 1973-1978, the aim of this study was to examine associations between transitions in living arrangements and changes in energy intake and dietary patterns over a 6-y period.
Participants and Methods
Study population. ALSWH is a longitudinal study of factors affecting the health and well-being of 3 cohorts of women born in 1921-1926, 1946-1951, and 1973-1978 . Women in the sample were randomly selected from the national health insurance database (Medicare), which includes all Australian citizens and residents, and with women from rural and remote areas deliberately oversampled. The study has repeatedly collected self-reported survey data from each cohort using surveys mailed every 3 y. Further details of the study are described elsewhere (26) . Informed consent was obtained from all participants, with ethical clearance obtained from the University of Newcastle and the University of Queensland.
Participants. A total of 14,247 young women born in 1973-1978 completed the first survey in 1996 (S1; aged 18-23 y). Data for this paper are from the third survey in 2003 (S3; 25-30 y, n = 9076) and the fifth survey in 2009 (S5; 31-36 y, n = 8200), because both these surveys included an FFQ. Because change in dietary patterns is the outcome measure, only the 6883 (75.8% of 9076) women who completed both FFQ were included in the analysis. Participants with missing data on living arrangements at S3 or S5 (n = 34) or on the significant covariates (n = 315) were also excluded, leaving data from 6534 women.
Dietary intake assessment. Diet was assessed using the Dietary Questionnaire for Epidemiological Studies, a validated FFQ developed for use with Australian adults (27) . This questionnaire assesses usual consumption of 80 food and beverage items over the previous 12 mo, using a 10-point frequency scale ranging from never to $3 times/d. The Dietary Questionnaire for Epidemiological Studies also includes 10 questions about the amount of milk, bread, sugar, and eggs consumed and about the type of milk, bread, fat spreads, and cheese used. In total, data are available for 101 food items at both S3 and S5. Consumption of food items (in g/d) and nutrient intakes, including energy and energy from alcohol, were calculated using NUTTAB 1995, an Australian food composition database (28) .
Living arrangement assessment. In both S3 and S5, women were asked about the household they lived in. For each time, living arrangements were categorized as: alone, partner [living with a partner (and parents and/or other adults)], family [(living with children (and partner and/or parents and/or other adults)], and other (living with parents and/or other adults). For transitions in living arrangements from S3 to S5, 6 groups representing the most common transitions were defined: family to family (f-f), partner to family (p-f), alone or other to family (a/o-f), partner to partner (p-p), alone or other to partner (a/o-p), and other (o, the remaining possible transitions).
Assessment of socio-demographic and lifestyle characteristics. In the surveys, data on several characteristics were collected: age, area of residence based on an index of distance to the nearest urban center (major cities, inner regional, outer regional, remote/very remote) (29) To derive dietary patterns, factor analysis was performed on the 101 food items of the 6883 women with dietary data at both surveys. The methods of principal components extraction and varimax rotation were used. Choice of the number of factors that best represented the data were based on eigenvalues >1.25, the scree plot, and interpretability. The internal reliability was assessed using CronbachÕs a-coefficients (35) .
For each factor, each individualÕs standardized consumption was calculated as a Z-score, i.e., by subtracting the mean score for all individuals and dividing by the SD for all individuals. Standardized scoring coefficients from the factor analysis were obtained by multiplying the inverse of the item correlation matrix by the factor loadings. SpearmanÕs correlation coefficients between factor scores at S3 and S5 were computed to measure the stability of factor scores over time.
In line with previous studies (17, 18, 20, 21) , applied scores at S5 were calculated by multiplying each individualÕs consumption at S5, which was standardized to the mean and SD of S3, by the coefficients from the factor analysis at S3, and summing across all items. Thus, the applied scores at S5 differ from the scores at S3 only in the reported consumption. Applied scores make it possible to compare scores at different times in an accurate way. Factor analysis was done separately at S3 and S5 first. As shown in Supplemental Table 1 , the food items of each dietary pattern as well as factor loadings were similar at S3 and S5, and this is why applied scores were appropriate in this case. All manuscript tables (excluding Supplemental Table 1 ) are based on applied scores at S5. Paired t tests were used to compare dietary patterns scores between S3 and S5.
ANOVA and multiple linear regression models were used to investigate the relationships between transitions in living arrangements and: 1) energy intake at S3; 2) change in energy from S3 to S5; 3) dietary pattern scores at S3; and 4) changes in dietary pattern scores from S3 to S5. First, ANOVA models were used to compare energy or dietary pattern scores at S3 between the groups defined by transitions in living arrangements. Then regression models were fitted with adjustment only for energy intake or dietary pattern scores at S3 to obtain crude estimates of changes. Finally, backward elimination was used to identify independent predictors of changes in energy intake or dietary pattern scores. The following socio-demographic and lifestyle characteristics at S3 were retained in the final, parsimonious models, because their P values were <0.05 for the change in score of one or more dietary patterns: area of residence, education level, BMI, smoking status, alcohol consumption, physical activity level, self-perceived general health, and hours in paid work. In the crude and adjusted models, the regression to the mean effect was taken into account by including the energy intake or pattern score at S3 as covariates (36) . Observed-margins least squares means of change in energy intake and dietary pattern score were computed for each living arrangement group and compared using the post hoc Tukey-Kramer adjustment to account for multiple comparisons. Sensitivity analyses were conducted using data only from women who had not given birth within the last 12 mo or who were not pregnant at S3 or S5 to remove the potential influence of pregnancy or breastfeeding on the reported food consumption. All statistical analyses were performed using SAS software version 9.2 (37) . Values in the text are mean 6 SD and P values <0.05 were considered significant.
Results
Socio-demographic and behavioral characteristics. Characteristics of the young women at S3 and S5 show many noteworthy changes over the 6 y ( Table 1 ). The proportion of women married or in a relationship increased substantially and more than one-third had given birth. More women worked <35 h/wk or were not in the workforce at S5 compared with S3. Also, the proportions of current smokers and drinkers decreased and the proportions of women who were overweight, obese, or physically inactive increased.
Transitions in living arrangements. The classification of all included participants according to their living arrangements at S3 and S5 was as follows: 27.1% lived in a family at both times (f-f), 26.4% lived with a partner at S3 and in a family at S5 (p-f), 11.7% lived alone or with others at S3 and lived as a family at S5 (a/o-f), 8.8% of the women continued living only with a partner (p-p), 10.5% lived alone or with others at S3 and had started to live with a partner at S5 (a/o-p), and the remaining 15.6% experienced other transitions (o) ( Table 2) .
When comparing characteristics of women in the 6 living arrangement groups, those with children at S3 and S5 (f-f) differed the most from other women; they were more likely to be older, live in regional/rural areas, and be overweight or obese compared with the other groups (data not shown). Women living alone or with others at S3 and with a partner at S5 (a/o-p) were the youngest. Women living with a partner at S3 and with children at S5 (p-f) self-reported significantly higher scores for general health than other women. Women were least likely to be physically active when they lived with children (f-f at S3 and S5, p-f and a/o-f at S5).
Stability of dietary patterns. From factor analysis at S3 and S5, 5 factors were identified as best describing the dietary patterns of the young women. They explained 19% of the variance at both surveys and were labeled Mediterranean-style (mushrooms, beans, garlic, zucchini, red wine, nuts), high-fat and sugar (cakes, sweet biscuits, chocolate, meat pies, pizza), meat (pork, chicken, beef, sausages, ham), fruit (pears, melon, apple, peach, apricots), and cooked vegetables (carrots, peas, cooked potatoes, cauliflower, pumpkin) (Supplemental Table 1 ). The factor loadings at S3 were similar to the loadings at S5; the absolute differences between the loadings of both surveys for the same food item were not >0.10 for 477 of the 505 (5 3 101) differences.
Transitions in living arrangements and changes in energy intake. Transitions in living arrangements were associated with differences in energy intake: women living with children at both surveys (f-f) had significantly higher energy intake at S3 (8.0 6 2.8 MJ) than other women, whereas women becoming partnered (a/o-p) had significantly lower intake (6.8 6 2.5 MJ) than other women. Women starting a family (p-f and a/o-f), where this refers Table 3) .
Transitions in living arrangements and changes in dietary pattern scores. The mean factor scores increased from S3 to S5 for the Mediterranean-style, meat, fruit, and cooked vegetables dietary patterns, whereas they decreased for the high-fat and sugar pattern (all P < 0.01). The means of dietary pattern scores at S3 and the least squares means of change in scores between S3 and S5 differed between the 6 living arrangement groups ( Table 4) .
Women living with children at both S3 and S5 (f-f) had a significantly lower score on the Mediterranean-style pattern, whereas women living alone or with others at S3 (a/o-p and a/o-f) scored significantly higher than other women. All groups significantly increased their score on this pattern, with the largest increases in women not living with children at both time points (a/o-p, p-p, and o) and the smallest increases in women starting a family (p-f and a/o-f).
The S3 score on the high-fat and sugar pattern was significantly higher for women with children at both S3 and S5 (f-f) than for other women. Women starting a family (p-f and a/o-f) had higher scores over the 6 y, whereas the other groups had lower scores. The significance of the changes in scores between the groups was similar for the crude and adjusted models.
Women living with children at both surveys (f-f) scored significantly higher than other women on the meat dietary pattern at S3; they also increased their scores. Women living alone or with others at S3 and then with a partner at S5 (a/o-p) scored significantly lower for this pattern compared with other women. There was no evidence of change over time in the other groups.
Scores on the fruit pattern at S3 were similar between the groups, with a small range of 0.16 SD. Women starting a family (p-f and a/o-f) had the largest increase in score, whereas the increases in those women living with children at both time points and women of the ''other'' group (f-f and o) were significantly lower than in other women.
There was a difference of 0.65 SD between the highest S3 score for the cooked vegetables pattern of women living with children at S3 and S5 (f-f) and the lowest score of women becoming partnered (a/o-p). There were significant increases only for women starting a family (p-f and a/o-f).
All regression analyses were performed without women who had given birth within the last 12 mo or who were pregnant at S3 or S5 (n = 3779). The results were very similar to those shown (data not shown).
Discussion
Transitions in living arrangements were associated with changes in energy intake and dietary pattern scores over a 6-y period. The dietary patterns of women living with children at both surveys stood out, because they initially had significantly higher energy intake than other women and were the only group to increase their meat pattern score. They also had significantly higher scores on the high-fat and sugar, meat, and cooked vegetables patterns and significantly lower scores on the Mediterraneanstyle and fruit patterns compared with other women. Women who transitioned to living with children were most likely to increase their consumption of the high-fat and sugar, fruit, and cooked vegetables dietary patterns. In contrast, women not living with children were most likely to increase their intake of food items in the Mediterranean-style pattern and reduce intake
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from the high-fat and sugar pattern. This suggested that living with children is associated with a shift to less healthy dietary practices compared with women in other living arrangements.
To our knowledge, this study is the first to investigate the effects of various changes in living arrangements on dietary patterns in young women. Studies on changing dietary patterns around pregnancy have been conducted; using data of the Southampton WomenÕs Survey, Crozier et al. (20) found few changes in applied scores on their ''prudent'' and ''high-energy'' patterns from before until late pregnancy. An earlier analysis from the same study found reasonably stable patterns in nonpregnant women aged 20-34 y (17); they observed an increase in prudent diet score (0.23 SD) in women who gained a partner comparable with the increases in our Mediterraneanstyle (0.31 SD) and fruit (0.12 SD) pattern scores in women becoming partnered.
Other studies have reported on life transitions and diet (2, (5) (6) (7) (8) (10) (11) (12) (13) . Cohabitation and marriage have been shown to be associated with having a diet more in accordance with dietary guidelines (9) , which could be caused by more regular and formalized shopping and eating habits when people start living together (7) . This benefit seems to be greater for men than for women, because womenÕs family role is more characterized by care giving: women are more responsible for the health and diet of family members (8, 9) . Our study also showed a positive influence of living with a partner; women living with a partner at S3 scored low on the high-fat and sugar pattern at S3 and the transitions to cohabitation and remaining partnered were associated with higher scores for the Mediterranean-style pattern.
Findings on the effects of motherhood on diet are mixed; becoming a mother has been found to be associated with better adherence to dietary guidelines (38) , an increase in consumption of fruit and vegetables, and eating breakfast every day (2) but also an increase in energy intake (+1.8 MJ/d) (11) . We also found women starting a family had increased energy intake and higher high-fat and sugar pattern scores, and women living with children at both surveys were most likely to have an unhealthy diet, though their energy intake declined by S5. These findings could be the result of the increased demands of family responsibilities and less time to spend on food decisions and preparation (4), whereas women living with children at both surveys may have reduced family demands and/or developed better coping strategies over time. The discrepancies between studies might be explained by differences in measures; we investigated dietary patterns, whereas others examined consumption only of specific food groups or adherence to guidelines.
Several studies on life transitions have shown that living with a partner (11, 22, 23) and becoming a mother (24) are associated with weight gain or an increase in BMI. In the ALSWH, partnering and having a first baby were associated with an average 10-y weight gain of 1.8 and 4.0 kg more, respectively, than the gain of 5.1 kg in unpartnered, childless women (25). The present paper contributes to the explanation of womenÕs weight gain after childbearing by documenting increases in less healthy dietary patterns.
The main strengths of the present study include the longitudinal design, the large nationally representative sample, and detailed data on many socio-demographic and lifestyle factors. Dietary assessments were performed with a validated FFQ, specifically designed for use in the Australian population (27) and identical in the 2 surveys. Reported frequencies of consumption of food items were converted to grams per day using questions on portion size. Because data on living arrangements were obtained at both time points, the exposure groups char- acterizing the womenÕs change in household composition (from age 25-30 to 31-36 y) could be defined more accurately than would be possible from cross-sectional data. However, some limitations should be considered. We used exploratory factor analysis to derive dietary patterns an a posteriori method that entails some arbitrary decisions, e.g., on the number of input variables, the rotation method, and the number of factors extracted (39) . Because we did not collapse the 101 food items, we made full use of the detailed dietary data. In addition, our sample included only women with dietary data from both FFQ, resulting in a less representative sample; this exclusion of women with incomplete data might have led to higher scores on the healthy dietary patterns and lower scores on the unhealthy patterns. Further, all data were self-reported, which could have introduced information bias. The response options of the question on living arrangement differed somewhat between S3 and S5, though it is unlikely that this has resulted in misclassification, because women reported more detailed information at S5 while still covering the response options of S3. Another potential source of information bias is the difference in time frame; the FFQ encompassed diet in the past 12 mo, whereas the questions on living arrangement asked about participantsÕ current situation. Residual confounding was also possible, though we tested many socio-demographic and behavioral factors, which possibly influence the associations, and included them in the final models.
Our findings suggest that to avert the adoption and maintenance of unhealthy dietary behavior, nutritional education should be targeted at women who are starting a family, including for preventive health those who are pregnant or planning a pregnancy. This life stage provides an opportunity for prevention programs, because women in childbearing age are in contact with healthcare and nutrition services and may be more open to nutritional information. Future research should focus on investigating pathways to explain changes in dietary patterns as well as how these affect changes in weight.
